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* NOTICES * 

.This document has been translated by compute, So the translation may not reflect the origmal 

^^shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] h inside of a formu ia, and M -- W, Mo, Ta, Ti and Zr 

[Claim 1] general formula: - MSix (it HW ^ _ bef of ^ range of 2 -4 - 

.-) at least one sort of elements chosen by the metal silicide expressed 

being shown - with the metal sm cjde P^^tt^S*^ h« a detailed organization 
and was formed in the shape of a chain In the sput ^ a | . formed and exists in the gap of 
containing Si phase which t ^^^^^Aig target which carries out the 

,hru/or claim 4 given in any 1 term ^bemg > characterized by providing the process 
[Claim 6] The manufacture approach of to ^™ g ^g ^ a sputtering target 

which produces the target material which is the approa 125Q degrees C , 

according to claim 1, and consists , o f s aid ^ C or less, and sets the degree of 

^ch rouses saiWt materia,^ 

processing process of said target m^naL fc electrode or wiring which contains the metal 

[Claim 8) Electronic parts <?»^*^KS. of Sum 1 thm/or claim 5 given in any 1 term as 
silicide thin film formed using the sputtering target 

[Qata 9] P Hechonic parts characterized by being a semiconductor device in electronic parts 
[Clmm ill r E ttmc par* characterized by being a liauid crystal display component in electromc 
parts according to claim 8. 



[Translation done.] 
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* NOTICES * 
^ocumen^ 

? r *** S * l Lws the word which can not be translated. 
3Jn the drawings, any words are not translated. 




[Detailed Description of the Invention] 



using it. . , 

configuration film, etc. although delay °^ff^Xn of an electrode or wiring accompanying 
integration of a semiconductor device, and * ^ngthi^on and Mq? „ low „ lt 1S useful 

effectiveness to control of electrom t ^ 0 n n d f CVD me thod are mentioned as a typical forming- 
[0003] Although the sputtering meth «landa C YD met ^ q{ compounds 

Lmbranes method as an approach of forming the ^un turn Uy the sputtering 

Sd^d^ 

method there is the need that a sputtering target produces .by ^rne ^ 

producing a metal silicide target, genera y the powder sin enngp ^ ^ (Sl ) powder 

to JP.5-214523.A). First, refractory metal (M) powder * sucn fo _ ^ tf heaWr eats 

obtained metal silicide powder further. 
PUtobeSoWedbymemven^^ 

mentioned above has taken the gestalt which «™«»?^ ; |; der is added in the end of 
Sowever, by the conventional powder , =f — ; f ~^ in Wintered compact of MS. 2.2-3 
synthetic metal silicide and the smtered compact u : proouc , fa g _ 25%j ^ s phase 

thT fortune-telling floor area rat.0 of S'l^*^ it S is n0 , easy to spread Si phase over 
wil, decrease very ^ ^ will condense and it wil. become the 

the perimeter of MSi2 phase every wnere S j Dha se exists locally. . „ . 

3/10/2005 
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the target engine performance greatly. For degrees C. Thus, since the 

TaSi2 is 2165 degrees C, 2030 degrees C 1540 ^8^^ MSi2 ^ si with a melting pomt 
melting point is carrying out pressure smtenng of ^^1, between stable MSi2 partreles, 
SfT4l5 'degrees C ^£*£££Z3Ztf^ V &* will become weak. For thrs 

OOOSUf ™ mbrane formaU ° n 15 P « MeTwill To fa with Ar exposure energy at the tune of a 

mentioned "above, association between P^^^X^de of a target with a defect.™ part as 
Tpatter, and destruction, lack, etc. ^fm. particle is the detailed part,ele 

he starting point. These cause [ of part.ele ] gener *n*T ^ ^ q.2-10 

generated from the target, for example, the pamcie ■ beco mes the cause of the short- 

5ten it mixes into the thin film which ^P^tthe manufacture yield of electronic parts, such 
Jcuit during wiring or P« W*1£SSJ& Component, is made to fall. Smce ,t ts such, to 

^^^^^^^^^^.^ 
m0091 Moreover, the minute processing defectlV t ;^7X V e-mentioned target organization and 
Se sintered compact) ^*^£^S£S. «d also was obtained by sintering 
ebumation were insufficient as a cause ot generating f can be mentioned. . 
isfiSed by machining, a surface state, res idual st f^ta can § ^ ^ Wlth 
[OoS That is, the conventional J^^^l^^^ high-speed rotation, and when a 
he hard abrasive grain of the f^^^^Z^c is processed, bdjjg 
metal silicide sintered compac hard by such approa ^ side une scapable happens. A 

phenomenon in which a granular chip dls P^ fr c 3^ ^ess of an abrasive grain at the time of 
ctackminu^^ 

grinding and this is considered to be generated ^ of an abrasive gram. 

ion of stress, and breaking ^^\ t ^^^ip B K^oi^«^ 
TOOl 11 Usually, it carries out to the extent tha ^ c *^ dept h per abrasive grain, or a load 

Lt the partial stress place by which enlarges P by accurnulatl0 n of 

and induction is carried out with an abrasive gram omission ho i es , minute cracks, 

rmnute crushing of an ingredient. ^^ r ^ ^^^"de^ofa silicide target. Moreover, re ^J d " 

f^Womettv refractory metal silicide [ target material ] MS 12 asa w& foKpezk 
fpSmL^ystagesof^,^^^ 

roftlr^on^^ 

W13 By reducing ^^^^^^^SbJ^ half peak width fa X 

souttering target that made it possible to control snarp y g a & ttering targe t. 

yfdS quality by using such a sputtering target. 

3/10/2005 
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~ • ^rrfpr to control generating of the particle 

.his invention - /.^^^SaMW component are ment.oned. 

3/10/2005 
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x wTstill more desirable to confer as the: range .of «-3* ization which ma de Si phase 

0026] The metal suicide target by his — u tottie detofle ^ rf ^ phase 

by which superfluous S, particle joined togetiier ^ ; based on the above-menuoned 

Vickers hardness number. tar set specified by this invention be the value 

[0028] Here, let the degree of hardness of ^ J^JK^J , name ly, for example, the core of a 
measured by the approach shown below. As shown m ' four straight lines which divided 
disc-like target (location 1), From ^Jg^f^SSe Nation (locations 10-17) of the 
the periphery equally through ^0^,^ i and a width of face of 10mm shall be 
distanceof 1/the 2 A test piece with ^^^^idition of the Vickers hardness number 
extracted, respectively, it shall measure by the Me JJ^f iece of these 17 points below, and 

which shows the degree of hardness ^J^a^*^ Furthermore, the variation in the 
the value which averaged such measured value shall be sno ^ calculated based 

Ackers hardness number of the ^^^^^^^ value » xl °? 

^r^d^ 

amount, and the value measured ^^^^ oX invention has MSi2 phase of a high 
hardness tester. In addition, since ^^"^of^Sncsa during the detailed organization as 
degreeofhardness,andSiphaseo^ 

S^cf^e^ 
^Asoneof^^^ 

fmish-machining is included) to ^^^^f, spatter with this stress discona^a. 
time of a spatter, and in respect of [ this ] a spatter mixes as particle 

The foreign matter produced by des true ti °*> J^k, problem, 
into the metal silicide film which stress disconnection mentioned above 

[0031] The number of particle Sf^^^e^idual stress of a metal silicide target wide 
becomes possible [ decreasing sharply ] by opening me : res ed tQ ^ t 

befoSand, and suppressing the stress ^^^^^^aTple, HOTSU and press (H.P.) 
Material which the residual stresso^ 

processing, and hot isostatic press (HIP) P^?* ^ heat -treats at the temperature of 1400 
silicide It exceeds 1250 degrees C after the smtenng, an ^ decrease sharpry by 

femes C or less, and the surface section is softened obtain ed (stress 

sSnOOorlessHvs™ 

=n^^^ 

cooling after HP processing or HIP Processing ction (so ftening) exceeds 1400 degrees 

[0032] If the temperature of heat ^S^aSdhSSS on a target organization. On the other 
C, Isolation Si will be eluted and it will have a bad £ttrae be acqmred ^ 

hand, stress disconnection ^effectiveness «^^^Ked^e 5 nge of heat treatment temperature 
other words, a metal silicide target ^^^s^ees C or less is 1300-1350 degrees C more 
exceeding 1250 degrees C, and considenng as 1350 degree 
desirable still more preferably. 

3/10/2005 
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^Thus.asfortheme",™^^^ 

EL falis compared with heat treatment before_ ™« / icle based on diseonneenon 
ofnardness of a metal silieide target to control^ *»Wg^ effec f 0 f particle based on the fal of a 
of residual stress a. the degree of hardness of a metal sihc.de 

^^^^^ 

Sr n ^r h rn=h*^ 

SSL as^he whole me.. ££££52 the^hole target, it is more 

[0036]ln me sputtering ^ "^^^ n«im«nl^ R»- Mo«^ ; - »« 

face, as it is distorted further and 2 ™"°^^ e of spatte r membrane formatton can he , torther 
Therefore the occurrences of the particle at the mneo W . ofa spatter side above. 

Sueeo by considering as range which menttoned * es uri torn ug rf ] 

[0039] Furthermore, the big irregularity wh chex sterna spa ^ conditionof 

•„ ;Sf That is a massive foreign matter is generated oru if ... based on existence 

S ££££ or a metal silieide ^'£^%$££2£* discharge and the 
of comparatively big irregularity, a ta ghte bp falls . becomes possible to control 

liorm'ality discharge itself S— todtatT h , ^ fey blg 

0040 Here, the maximum heigh. :Ry e ^^*XSolS average lmeftom a granularity 
front face Only the datum line L is samp ed in Yv) of ^ height (Yp) from the 

specifically, it is ^^^^JU and the dep* i (Yv) t< .the 
averaee line of this sampling part to the mgnesii «i micrometers or less, i.e., by 

S bottom of thread. Setting such the ^f^ le t0 contr „l generating of particle 

Urometers or less and 1 more micron,** arh-u micrometers or less is indicated as 

3/10/2005 
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between the highest summit of Ae m ountein o! * e To what p i otted the height 

curve and the lowest bottom of thread s d v ded a tequalm ^ ^ 

direction (Y) of a granular.* curve for ™ ™ he ^ of ordinate on the ax.s of abscissa, 



[0043] 

[Formula 1] n 
Rsk= — — £ Yi« 

Rq 3 n i=l 



Wbentat which i, described ^^^^^^^^^ 
expresses that it is up mountainous fofoe whole and wne ^ Qr m 

caudad that there are many craters. When such a d ^°™^ f ^ ^ resulting from the 
smaller than -3, based on a ~ncavo-eo„vex b.a ft cecum. P ^ distortion 

condition of a spatter side j" ^ panicle occurrences further. It is more 

0.5-+O.5 further. dde snecified by this invention makes each 

[0044] in addition, the surface roughness J^f^i^SSLl heigh. By, and the 
surface roughness of the spatter S ^J^^W£ ^ h respectively. As shown ,n 
distortion value Rsk the value measured by the fo towmg pp ^ near ^ 

drawingl , for example, the core of a te-ta ^^J^ through ,he core (locations 2-9), 
periphery on four straight «"es vvhtch piece with a die length [ of 
knd the location (locations 10-17) of the distoce £ h surface roughness of the spatter 

,0mm ] and a width of ace o 10mm s ^xtracted r e^pecuv *^ ^ rf a convent ^ nal ^thod, 

can be made and manufactured. now der which serve as a raw material first are 

[0046] That is, the M yuan prime powder and Si powder whicn (ma ximum gram 

Led so that it may become a ^fj^^T^to as 1 0 micrometers or less when 
size) of these raw material P^^ t ^^ np(nW according to M element to such 
acquiring the good mixed sta te It ^™^J^ X . 2) \ s compounded, 
mixed powder, and metal sihcide (MS«-^Bi2^2 P ^ silidde is 

[0047] Subsequently, the ^^^^^^^^L of the obtained metal silicide 
pulverized, and it considers as ^^^^^S^Oc from a graphite. Or HIP 
powder is filled up with and earned out to the moW I tor mo g . § added {<j ^ 

-fion^ , 

obtained according to the sintering P^^/^ S ^^^Tei in the vacuum of 7x10 - 2 or 
degrees C and to carry out at me temperature n ^ 1 ^^^ e ° xceeds 140 0 degrees C as 
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fieattreatmen, time arnounSs desirable to carry ou« for about 2 to ,0 hour, ., is desirab.e to 
S as 3 - 7 hours and further 4 -«»™___*_ 1 ^ ^ ^ 

[0049] Then, it machines to the ^ a, f ea, ^.^f'™u„ Its desirable to apply wrapping processing, 
dimension, and a spatter side is ^'t^f^t^cnt of this spatter side as mentioned above, 
polishing processing, CMP, etc. to !^__S__££ I Machined surface (spatter side) 
Lsidual stress also becomes !™"=^SScnim„ g decreases in order of wrappmg, 
improves, since the amount of po shes of these finish B ^ ^ ( 

polishing, and CMP. These eg . also be of a spatter side may be further distorted wtth 

above. 

Rle]Nexttheco^ 

[005 1] an example 1 -- first, the high grade W P°™\ . sizes were b i ende d so that the 

izes and Si powder of 30 micrometers or f^ 0 /^Xr 48 hours with the ball mill which 
atomic ratio (x) of Si/W might be of this mixed powde r was 

permuted this by high grade Ar gas. Sil cide heat o ^reacu p * { object was 

^^^^^ 

pressure of 34MPa(s) in the vacuum of 5x10 - 4 or less £ deg ree-Cx2h conditions in the 

^r^s^ 

-[0054,^,1, set in the sputtering ^^SSS:^ 
of 127mm ] x thickness) to the back up p att ■ »^ W were 

200nm was formed on the 5 inch Si L^I^p^o 5kW. Spatter membrane formation was 

^r^o^ 
L^ifofr^ 

micro hardness tester: ™™ of W silicide target were 950Hv 
hardness of this target. Consequently, the Vickers «^e 

(s), and the variation in the V.ckers ^hardness ^number as \ ^ ^ 

0056] After performing softening heat tteatment^ »W ^ con di,ions as example 2 example 

5x10 to 2 Pa to W silicide sintered c . om P a ^" C s ^^ further finish-machined by CMP 
1, it machined in the desired target J-^gJ^. target. The surface roughness of 

_^£^ 

rf Particle of 0.2 micrometers or » = ,rece^«. 
[0058] Moreover, W silicide target produced on ^™^?™° to the proach which mentioned 
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Fo^er— ngmeshttered 3;^-^" 
example 1 of a considered as W silieide target (example 1 

spatter side was earned out by the , 8"^™"^ ^ mi the distortion va |ue Rsk of 

of a comparison). The maxunum height Ry was [3.12 mic ^ ^ 

the surface roughness of this spatter s,de 1 + ^Ap^ bomm P ( , e 

comparisons. t (6mm in diame ter [ of 127mm ]x thickness), 

[0060] Thus, using the obtained W Slhcld ^^^ examp le lp and the number of particle of 
W silieide film was formed on me same >»^»« SSSfflm was investigated. Consequently, 
0.2 micrometers or more ( avera g e \ ^X 'f partide of 0.2 micrometers or more of the number 
in the example 1 of a comparison, the number of particU o ieces/sheet and the example 2 of a 

of particle of 0.2 micrometers or more was 60 pieces/sheet in / P 

comparison. . . e con ditions as the above-mentioned 

[0061] Moreover W silieide ta,^ 

manufacture conditions was prepared, res P e ^ iy ' Consequently, the Vickers hardness 

mentioned above the degree of .^^^?SS^-^« 1490Hv(s) ' and *" 

numbers of W silieide target o{ ^^^^^ m Moreover, the Vickers hardness numbers 

Vickers hardness number as the whole J^ge 20 microm eters of maximum grain 
[0062] an example 3 - first, the high ^° ^l grain sizes were blended so that the 
lizes and Si powder of 30 ^^^^S^AS hours with the ball mill which 
atomic ratio (x) of S>/Mo might ^^^^.^ processing of this mixed powder was 
permuted this by high grade Ar gas. Sil cide heat ot rea p chi object was 

carried out on 1150 degree-Cxlh ■^^'^^SdS. After being filled up with this 
pulverized on 96h conditions and ^^^^*tot*, it set in hotpress equipment, and 
Mo silieide powder in the mold mol^ *™ £££ treatment conditions, impressing the 
eburnation sintering was performed ou A3St degree £»n 

pressure of 34MPa(s) in the vacuum of 5x10 - 4 or less ^ deg ree-Cx2h conditions in the 

was -0.2. „ft,r ininin2 obtained Mo silieide target (6mm in 

[0065] Thus, it set in the sputtering ^*J»-** t ftom Cu . Mo siU cide film with a 
diameter [ of 127mm ] x thickness) to the back^ uppM em ng 
thickness of 200nm was formed on the 5 mch S. water g ^ ^ g0 ^ Spatter 

conditions - Ar ** =0.2Pa and Ar flow rate - - Po ^™ h number of particle of 0.2 
membrane formation was performed "lach sfwafer was investigated, and the 

&Sover,Mo^^ 

manufacture conditions was prepared, and rt ™^ ^ £? ckers ha £ ness numbers of Mo 
was 10%. 
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♦ 1 i sn de{rree-Cx4h conditions in the vacuum of 
[0067] After performing softening heat tn*trnen £«S0 ^ 4 

m^^ 

r00681 Thus, when the number of particle oi 0.2 rmcrom ^ wag 

nlufacture conditions was prepared and '™^^e^fckers hardness numbers of Mo 

To^fter machiningthe singed ^mo^^^^^ 
example 3 of a comparison and ^four examples 3m ate £*J^ as Mo silicide targ et (example 
spatter side was carried out by the S^P^^Tnucrometers and the distortion value Rsk of 
3of a comparison). The ^aximuu, .he ght By fgg thjSj the spatter side was fimsh-machined 
the surface roughness of tins spattw stde ^-4.1. Apart Mq ^ (examp)e 4 of a 

on the same conditions as an example 3, and it . equivalent to the example 3, the 
comparison). The surface Rsk was -1.5. I* .addition neither 

Mo si icide mm was formed on the sam : cond an exa p ^ .^.^ Consequently, 
0.2 micrometers or more (average) ^^'"^S "f 0.2 micrometers or more of the number 

manufacture conditions was Consequently, the Vickers hardness 

= SfSt» 

Vickers hardness number as the ^fJ^f^Xof about 20 micrometers of maximum gram 
[0073] an example 5 - first, the hi^i ^ ^apowde ro ^ Wended ^e 

sizes and Si powder of 30 rmcrometcrs or lessof m»unu gr ^ ^ ^ ^ wh h 

atomic ratio (x) of Si/Ta might be se : toM, ££J£~ on processing of this mixed powder was 
permuted this by high grade to .gas. Sl ''^ n f^ e °^!„ ired t Lporary-quenching object was 
Carried out on 1250 degree-CxO.Sb .cond w After ^ fiUed up th , hls Ta 

pulverized on 96h conditions, and T»U«I»* * . fa hotpress equipment, and 

silioide powder in the mold for folding mad e from ^ P ^ ^ conditions> , mpressing the 
ebumation sintering was performed on 1 W0 aegree 

pre-ureof34MPa(s)inti 1 e v^uum °f f^tS formed on 1350 degree-Cx2h condthons mtite 

[0075] Then, it machined in the target *mensio^ areque« ot h processing . When the 

compact, and surfacing of the spatter stde J-J^JJ™^ measured by the above-mentioned 
sur&ce roughness of the spatter side after f^-r^himngw ^ Rgk was +2 3 

approach, the maximum height Ry WM ^^^o^ed Ta silicide target (6mm in 
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r *u a i„nh wafer usine such a sputtering system. Sputtering 

ftictaessof200rnnwa S f^ 

conditions were set to Ar ** -0 2Pa, Ar now raw • of Dartic i e 0 f 0.2 micrometers or more 

formation was performed ta , order to ,24 S, wafers ft ^er °f partK^ ^ 
which exists in Ta sdtc.de film on each S. ™ f « ™ s '^Was ten pieces/sheet. 
Consequently, the number of part.de of 0.2 ™'^ e ^°J 0 „ ditions as the above-mentioned 
[00771 1 Moreover, Ta silic.de target produc ed on *°»r°™^ iia approac h which mentioned 
manufacture conditions was P<?™?^ ConSqutntW ftl Vtokera hardness numbers of Ta. 

SeTar^e" 

PafAfierperfornfingsofiemnghea, — ^£££££££^7^ 
5x10 to 2 Pa to Ta silicide sintered —t produced on the same confttm B ^ fey CMp _ 

5, it machined in ^^.*^^S!^SS^^ s P atter side WaS 1 lM 

sirs ^SSrr^*.-- 

[0079] Thus, when the number of particle of ^2 micrometers o r , s ^ 

rmbefof particS of 0.2 micrometers or more .was ISj^**, as _, above -mentioned 
t 0080] Moreover, Ta sihc.de target prodded h whic h mentioned 

manufacture conditions was prepared, and tt_ v % kets ha £ ness num bers of Ta 

Sr^ 

^Vmachtotagftesta^ 

example 5 of a comparison, and s,x "^^J^SSS. Ta silicide target (example 5 of a 
side was carried out by the grinding process and rt g®*^ distortion value Rs k Q f the 

comparison). The maximum hetght Ry was [ U J 5 ^* sjde was flni sh-machined on 
surface roughness of this spatter side ]+5 Apart from ^ttos P ^ fi rf a 

comparisons. . : diameter [ of 127mm ] x thickness), Ta 

[0082] Thus, using each obtained Ta abode target (6mm m .torn ^ rf ^ 0 f q 2 

silicide film was formed on the same cond ^ns ^ an sample > Consequently, in 

micrometers or more (average) ^^^^^^^Ziom^ or more of the number of 
the example 5 of a comparison, the number of ieces/sheet and the example 6 of a 
particle of 0.2 micrometers or more was 88 pieces/sneer P 

comparison. . conditions as the above-mentioned 

[0083] Moreover Tasiuctde^ 

manufacture conditions was prepared <**?^%™L Consequently, the Vickers hardness 
mentioned above the degree of hardness of thes e "W"^™ L, 1574Hv(s), and the variation in 
numbers of Ta silicide targe, of the example Sofa ^-^^v^is hardness numbers 

crystal display component could be ^ 'a fiqtod crystal display component, and 
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display component, etc., an electrode, component configuration film, etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/10/2005 



